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J'N"TRODUCl ION
The value of heat in the relief of chronic
inflammatory conditions has been accepted
from the earliest attempts at medical treat-
lnent. It is one of the few basic Ineasures
that has stood the test of time and scientific
evaluation. Heat is mostly used in the
pl1ysiotherapy of rheUlnatic disease t,?
relieve the pain and stiffness; note t?at It
is applied to combat symptolns of a dIsease
and not the disease itself. It 15 j list here
that there is often confused thinking, and
thus a useful measure is unjustly dis-
credited. To understand how heat may
decrease pain and stiffness in rheumatic
inflammation, some knowledge of the
originatin~ factors of these symptoms is
required ..
TIlE ORIGIN OF PAIN IN RHEUMATIC
DISEASE~
If you consider an electric burglar alarm
system you have an apt analogy of the
anatomy of pain. The burglar. alarm ha~ a
sensitive switch or receptor, whIch, on beIng
stinlulated, sends an impulse along the
wires to ring the alarm belL Similarly, pain
receptors are scattered throughout the sur-
face of the body and throughout its tissues,
which when stimulated in a certain manner,
send 'impulses along a specific sensory
nerve path to the brain, where they are
localized and interpreted as pain (Kellgren,
1948 ; Wolff, 1948) . This mechanism is
essentially protective in type, since the only
stimuli which can activate the pain sensory
nerve endings are ones which denote actual
or impending tissue damage.
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Pain stimuh may usefully be described
as of two main types: (i) Mechanical-
direct stimulation of pain receptors, such
as may arise from tension in an adhesion
or in a distended joint capsule from
increased intra-articular fluid pressure
(Lewis, 1943). (ii) Metabolic-as when
certain pain-stimulating substances are
liberated from damaged tissue ( usually
muscle) following partial circulatory failure
(Kissen, 1932).
THE ORIGIN OF STIFFNESS IN RHEUMATIC
DISEASE.
Stiffness alludes to difficulty in moving a
joint which is not under load. The term
should not be applied to a decrease in range
of any given articulation, but solely to the
ease or otherwise with which the joint may
be moved through its available range"
I t is unusual to find stiffness due to
increased j oint friction in rheumatic
disease; it is nearly always a disability of
the muscles responsible for the j oint move-
ments.
The factors tending to lTIuscular stiffness
include increased fluid content (Moore-
house and Miller, 1948), accumulation of
waste products of metabolism, and lack of
oxygen-in brief, inadequate circulation.
It has been shown that the origin of
both pain and stiffness may be either
mechanical or metabolic-the latter groups
being essentially due to deficiency in the
local blood circulation.
THE EFFECT OF THE ApPLICATION OF HEAT
TO THE BODY.
There appear to be two mechanisms at
work when heat from an external source
is applied to the surface of the body:
(i) direct stimulation and active vaso-
dilatation of the capillaries, and (il) tissue
release of a vasodilator substance which
either directly or reflexly brings about
further capillary dilatation.
The result is an increase In the quantity
of blood available to the tissues, because of
an increase of the calibre of the blood
vessels and an actual increase in the number
of patent vessels (Kovacs, 1950).
It is to be noted that the type of available
heat is of no consequence; it is entirely a
matter of thermal energy reaching the
required tissue. Hence the terms such as
dry heat, moist heat, diathermy, and infra-
red, do not denote different types of heat
but merely different methods of applying
heat; and the physiological response IS
essentially the same in each case.
THE ADVANTAGES OF MOIST HEAT.
The term moist heat refers to heat con-
ducted from the heat source to the body
surface by water. Water is a good con-
ductor of heat, IS readily available, and has
satisfactory physical characteristics from
the resthetic point of view. Con1mon forms
of moist heat application are the steam
bath, the hot bath, and the various forms
of hot poultices.
THE WAX BATH
The wax bath utilizes the heat-conducting
properties of water in rather a unique way.
On covering an area of skin with an imper-
vious layer of hot wax, sweating is induced
and, as evaporation cannot take place, a
modified conducting system of water, water
vapour, and air is formed between the hot
wax and the skin.
The Theory of the Use of the Wax Bath
This lnethod of applicatiol1 of heat can
be applied to any part of the body, but, as
the penetration of heat from ~uch a source
is comparatively small, it finds its greatest
value in the treatment of the hands, and,
to a less extent, of the feet.
With the technique described herein, the
temperature of the skin of the treated han~
may be expected to show an average maXI-
mum rise of about 6° Centigrade, and
dropping back to normal within an hour of
the removal of the wax (Harris and
Millard, 1955). Before using the wax bath
it is essential, as in all forms of therapy,
to make as accurate a diagnosis as is pos-
SIble of the pathological condition wh1ch is
the object of the treatment.
It has been pointed out that both pain
and stiffness have two basic origins~
Inechanical and metabolic-the latter being
essentially due to inefficient local circula-
tion (Drew, I954), and, as the only effe~t
of heat is to ilnprove the blood supply, 1t
is mainly in the latter type of disabilities
that successful results would be anticipated.
For instance, if a hand with tense distended
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interphalangeal joints, giving marked ten-
sion pain, is heated, accumulation of fluid
within the joint capsules may be increased
wlth exacerbation of pain. Similarly, pain
fron1 stretched ligaments or adhesions
associated with subluxated joints will not
be improved to any extent by heat. A
further point to bear in mind is that stiff-
ness of the fingers in rheumatic disease may
be due to disability in the long muscles, and
the wax would therefore be ineffective if
not carried up to the elbow~
It is most important perhaps to have
always in mind that the therapy is designed
Inerely to relieve symptoms and not to cure
the disease.
The Practical Application of the Wax
Bath
Any sufferer from a chronic dl,;ease is
not an easy subj eCl for treatment; it is
essential to explain the manner and obj ect
of the treatment, in order to obtain the full
enthusiasm and cooperation of the patient.
This is particularly important in the rather
unspectacular treatment by a wax bath.
The melted wax is kept at a temperature
between 120 0 and I300 Fahrenheit. This
heat range is quite bearable, provided that
the hands are at normal body temperature.
It has been observed that patients whose
hands are abnorinally hot or cold find the
treatment well nigh unbearable. This also
applies if a patient inadvertently cracks
the .first layer of wax and then attempts
to Immerse the hands for the second
application.
Preparation of the Patient
I. The hands are thoroughly washed to
retTIove surface grease, and at that time
the hand telllperature is observed; either
hot or cold water as required is used to
obtain the normal temperature.
2 A plastic apron is applied to protect
the patient's clothing.
3. A comfortable chair and footstool is
placed at a convenient distance from the
bath.
For application, the patient is instructed
to hold the hands in a relaxed position,
fingers together, and is warned to keep the
hands in that position until the end of the
treatment. In a standing posItion, the hands
are then immersed, making sure that the
hand and the wrist are completely covered
before removing them from the wax. Ar::,
the film of wax cools (approximately thirty
seconds), the hands are then ready to be
immersed again. The application is repeated
six times. The patient can then sit down,
relaxing the hands comfortably. This
coating remains for between thirty and
forty minutes. For that time relaxation of
the patient becomes an essential part of
the treatment. Then the wax is removed
simply by the movement of the fingers
directly into the wax bath.
The hands after removal are moist, rosy,
and in most cases have a gratifying feeling
of well-being. Ten minutes' simple hand
exercises at this stage are helpful.
A HOME-MADE WAX BATH.
Commercially manufactured wax baths
are not freely available, and are expensive.
A substitute bath suitable for use in an
average practice may easily be made by
anyone having a slight knowledge of elec-
trical wiring. The essentials required are a
receptacle to hold the wax and a method of
heating it. Electrical heating is safest and
is most easily controlled. It is possible to
use either an immersion type of heater or
contact elements outside the wax container ..
Immersion heaters have certain dis-
advantages: They must be guarded to pre-
vent accidental contact and burning of the
patient's hands; and the wax is heated
unevenly.. This results from the poor heat
conductivity of wax, and it may lead to
excessively hot melted wax being in the
vicinity of the element, while the wax
further away remains solid. The writer
has seen actual charring take place round
the element, and on one occasion the
element burnt out and set the surrounding
wax on fire.
Elements outside but in contact with the
container are free from such risks, and,
provided the container is of heavy gauge
metal, good conduction of heat is provided
over a large area with reasonably even
heating. Even with this method, when the
elements are placed at the bottom of the
container, there is a tendency in cold
weather for a thin surface layer of wax to
solidify.. This is due to the small difference
between the working temperature of the
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body of the bath and the solidifying tem-
perature of the wax, but it presents 110
practical objection to the use of the bath.
Insulatton of the wax container is essential,
both to conserve electricity and to keep the
bath at an even temperature.
FIGURE I Aluminium stock pot used as a
containel for the wax
Assembly Details.
A suitable wax contaIner is the heavy
gauge alulniniuln domestIc utensil called a
"Cook King" stock pot, It is a round, flat-
FIGURE 2 Components of the wax bath. show-
Ing I, heattng elemtnts wIred In posItIon,
2, InsulatIng matel1al moulded to receIve the
stock pot; 3, wooden shelvIng hooked onto the
upper edget, of the steel surround
bottolued vessel of 136 Inch aluminium, with
a top diameter of 12 Inches and a depth of
8§ inches, holding about two gallons, with
a close-fitting lid (Figure I). Some type of
surround must be provided to hold the con-
tainer and to allow about two inches of
insulating material to be packed around it.
An entirely suitable insulating material,
known commercially as "boiler compound",
is freely available, and appears to be a
mixture of pipe clay and asbestos fibre. It
is supplied in the form of a rough po'Vvder
and, for use, is mixed with cold water to
a doughy consistency and moulded into the
required position and shape. It dries slowly
into a hard chalk-like mass. In FIgure 2
this material is shown moulded withIn the
iron surround to hold the alull1inium
container.
The Electrical Heating Systent
The heating elements are two 750-watt
flat electrodes wired in parallel. This gives
a relatively large heating area. The con-
(,
FIGURE 3 W111ng dlagran1 (the eal th return::,
are omItted) I, three-pIn special receivIng
plug; 2, sWitch, 3, neon lndlcattng lamp,
4, junchon box 1 S, rheo:,tat, 6, heatIng
elements
neeting wires between the elelnents and the
junction box should be the special asbestos-
covered type, to prevent possible destruc-
tion of the insulating coverIng by heat; and
care should be taken to provide a stlltable
earth wire. The heating elements wired in
position are shown in Figure 2.
The temperature of the wax should be
controlled by a thermostat; an instrument
known as an "aldastat" is satisfactory. It
should be immersed in the wax as near to
the surface as is possible to control the
temperature from the coolest part of the
bath, and so prevent undue surface con-
solidatIon (Figure 4). A red Neon globe
lnay be wired into the circuit to indicate
when heating is taking place. A three-pin
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plug, a switch, and a junctIon box complete
the accessories, and the method of con-
necting the various components is shown in
the wiring diagram (Figure 3).
Particular care should be taken in
earthing the heating elements and the
thermostat. If the surround is made of
metal, as in the case illustrated, this should
be separately earthed. For the sake of
clarity, the earth wires are not shown In the
wiring diagram (Figure 3), but, before
putting the bath into general use, all parts
should be separately tested for adequate
earthing by means of a test lamp.
The Vf1ax.
Ordinary commercial paraffin wax IS
used, which is solid at room temperature.
As the melting point of this wax is too hIgh
to allow contact with hUlnan skin, it IS
lowered by the addition of paraffin OIl. It
FIGURE 4 ShowIng position of 1 heostat and
bath In use
wIll be found by experiment that between
10% and 20% of paraffin oil lTIUst be added
to bring the melting point down to about
120 0 Fah. With the thermostat set at
120 0 Fah. and placed near the surface of
the wax, the working temperature of the
body of the bath will be about 1300 Fah.,
which is suitable for general work.
Completing the Assembly.
A wooden shelf between six and eight
Inches wide may usefully be fitted to the
upper two or more edges of the container
by means of copper hoo1<:s, to act as a hand-
FIGURE 5 Completed bath
rest and to help to prevent the wax from
dripping on the floor (Figure 2). Covering
the whole of the top of the asselnbly with
20 gauge sheet aluminium adds to tne
appearance and to the ease of cleaning. On
cutting a hole in the lid of the stock pot to
take the therlTIOstat, and attaching rollers
to the legs of the surround for mobihty
the assembly is cOlnpleted.
SUMMARY
I. Heat is useful in treating the symp-
toms of pain and stiffness in rheumatic
disease.
2. The mode of action of the heat is to
improve the deficient local circulation.
3. The technique of applying moist heat
by means of the wax bath is described.
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4. A method of making an electrically
heated and thermostatically controlled wax
bath is detailed.
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